This paper investigates differences between the educational attainment immigrants and native born individuals in Australia by using Australian Youth Survey (AYS) data combined with aggregate Australian Census data. We decompose differences in educational attainment into: (i) typical demographic and socio-economic sources common to all ethnic groups, (ii) unobserved region of residence and region of origin effects, and (iii) neighborhood effects such as degree and ethnic concentration of particular ethnic groups in different neighborhoods. A theoretical model incorporating these effects is proposed but structural estimation is not possible for lack of appropriate data. Instead, a reduced form methodology is proposed and employed. The empirical results identify positive ethnic neighborhood effects in high school completion and university enrollment for some immigrants to Australia, in particular first and second generation immigrants from Asia. The results indicate that it is not just the size of the ethnic network but the 'quality' of the network that is important. JEL Classification: C10, I20, J15, R23.
Introduction
Policy makers in the main immigrant recipient countries of Canada, the United States and Australia are particularly interested in the social and economic assimilation of immigrants in their new countries. There is no doubt that education plays a critical role in a young person's subsequent labor market success -in terms of wages, hours, unemployment and use of social assistance, job satisfaction and many other aspects.
Low levels of educational attainment, particularly in today's competitive labor market, can seriously inhibit future employment prospects, while high education levels are likely to lead to significantly better labor market outcomes in turn leading to higher taxes paid and less reliance on government transfers. Thus an important determinant of the success of immigration policy in general is the education levels of recent immigrants. In analyzing the educational attainment of immigrants, it is important to recognize that an immigrant's social and economic assimilation, including the decision to invest in human capital, may be determined in part by characteristics of the immigrant's 'ethnic network' -people in the same geographic area who are of similar ethnic background, culture and language. The ethnic neighborhood can be a source of financial or personal support, information and guidance, and social mores. This paper investigates differences in educational attainment of immigrants and native-born individuals in Australia, with a particular focus on the role of ethnic networks in the educational outcomes of first and second generation immigrants. 1 Specifically, we decompose ethnic group differences in educational attainment into:
(i) typical demographic and socio-economic sources common to all ethnic groups, (ii) unobserved region of residence and region of origin effects, and (iii) neighborhood effects such as degree and ethnic concentration of particular ethnic groups in different neighborhoods. This allows us to determine the effects of the formation of large ethnic communities on subsequent generations and if particular ethnic groups do have different attitudes towards or preferences for education. The data underpinning the study are drawn from the Australian Youth Survey (AYS) combined with data from the Australian Census.
The theoretical foundations of our study are primarily the work of Chiswick (1988) , Borjas (1992 Borjas ( , 1995 and Benabou (1996a, b) . We construct a static, general equilibrium model where the key determinants of educational attainment include ethnic concentration, average economy wide education levels and individual family characteristics. We also include ethnicity based preference heterogeneity as a source of ethnic group differences in education expenditure and attainment. In order to directly test if preferences for education are heterogeneous, we require data on education expenditure, which our data-set does not provide. As a result, we estimate a reduced form model where we control for socio-economic factors and neighborhood effects and suggest that that region of origin variables will reflect, in part, ethnic group heterogeneity in preferences for education.
Our methodology considers both the size and the 'quality' of the ethnic group in a student's neighborhood as sources of differences in educational attainment, and is closely related to that of Borjas (1995) and Bertrand et al (2000) . Since our focus is on educational attainment, ethnic group quality is defined to be the educational attainment of the ethnic group, measured by degree concentration within that group.
Ethnic group and neighborhood fixed effects are used to control for unobserved group specific and local factors. We find evidence that demographic factors, ethnic network effects, and unobserved ethnic-group specific factors each play a significant role in an immigrant's education decisions. In particular, we find empirical support for the contention that both the quantity and quality of ethnic networks help determine the educational outcomes of immigrants from Asia and continental Europe.
The paper proceeds with a discussion of the literature and theories of group differences in immigrant educational attainment in Section 2. A model that explains differences in educational attainment based on preference heterogeneity, neighborhood effects and socio-economic variables is proposed and solved in Section 3, where a reduced form model is also proposed due to data limitations. In Section 4, the data are described and the sample to be used in estimation is specified. The results of the estimation of marginal probabilities of high school completion and university enrolment are presented in Section 5, with the main conclusions of the paper summarized in Section 6.
Theory and Literature
The focus of this paper is on the educational attainment of immigrants compared to native-born individuals. Our goal is to identify differences in the educational attainment of broad ethnic groups and identify the sources of these differences.
Group differences in educational attainment, earnings and rates of return to schooling by ethnicity and race are studied in Chiswick (1988) , who surveys both empirical and theoretical work in order to explain these differences, in particular from native born US citizens.
2 Hypothesized explanations of these differences include group specific tastes, discrimination and productivity of schooling. It is found that some minority groups, including Chinese, Japanese, Jews and immigrant blacks, have high educational attainment and earnings while others, such as native blacks, MexicanAmericans, American Indians and Filipinos have low levels of education and earnings. Chiswick discredits the tastes and discrimination arguments using the observed rates of return to education of the various groups. 3 The focus is on the trade off between the quantity and quality of children, which incorporates the concept of differing productivity of schooling. The idea is that the cost of attaining the same amount of human capital varies across groups of different ethnicity. As a result, some groups focus on number of children while others invest heavily in the quality of a small number of children in order to maximize returns.
This literature is further developed in Borjas (1992 Borjas ( , 1995 who focuses on local spillovers or externalities based on ethnic origin. The idea is that higher ethnic group average earnings and stronger networks based on ethnicity will drive differences in educational attainment, earnings and intergenerational mobility. This is tested in Borjas (1992) using the General Social Surveys (GSS) and National Longitudinal
Surveys of Youth (NLSY) data sets for the US. The focus is not only on the ethnic capital of immigrant groups but also on black Americans and the effects of their ethnic capital on intergenerational income mobility. Borjas finds that ethnic capital is statistically significant in explaining intergenerational mobility of different ethnic groups and that its effects are persistent over several generations.
In Borjas (1995) , mechanism through which ethnic capital operates is investigated further using a combination of data similar to ours, the 1970 US Census and the NLSY. 4 One of Borjas' main findings is that much of the ethic capital effects identified in Borjas (1992) can be attributed to neighborhood effects arising from the clustering of ethnic groups. This is part of the motivation for our investigation the impact of neighborhood characteristics on the educational attainment of immigrants.
The incorporation of both the size and quality of ethnic group interaction is also raised in Borjas (1995) . This idea is further pursued in the study of ethnic network effects in 3 The AYS data-set does not contain a large enough number of individuals who are participating in the labour market, hence preventing us from considering rates of return to education. This is an important and interesting avenue for future research with the aid of a richer data-set. 4 Borjas' data comprises a much larger sample than ours and allows for a more disaggregated analysis.
The data are discussed in more detail in section 4 of the paper.
welfare participation in Bertrand et al (2000) , where ethnic group is identified by language spoken. It is found that ethnic group network quality plays an important role in welfare participation.
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Local and economy-wide spillovers are further investigated in Benabou (1996a,b) , though without a particular focus on ethnicity or ethnic capital. In his work, heterogeneity of preferences is also suggested as a possible source of differences in educational attainment. 6 Our model and estimation procedures will encompass these ideas in that we consider specific neighborhood effects and ethnic group effects as sources of group differences in educational attainment.
One study that investigates similar issues for the case of Germany is Gang and Zimmermann (2000) , where the educational attainment of second generation immigrants is compared to the native born population. 7 The focus is on the trade-off between market income and home production, which amounts to educating children.
The results indicate differences in educational attainment between the native born German population and second generation immigrants. Second generation immigrant status reduces educational attainment in Germany though the effect is smaller than for the first generation, indicating some assimilation. These results for Germany are in contrast with the findings for the US in Chiswick (1988) and Borjas (1992 Borjas ( , 1995 , where it is found that at least some immigrant groups outperform native born individuals in terms of educational attainment. The German results also contrast with the Australian evidence in Miller and Volker (1989) and Prior and Beggs (1989) who 5 Ethic group quality in this case is the incidence of welfare participation interacted with ethnic group concentration within a neighborhood. 6 Heterogeneous preferences for education are also studied in an overlapping generations model of human capital accumulation in Cardak (1999) . 7 Gang (1999) studies the educational attainment of immigrants in Germany, Hungary and the former Soviet Union, finding significant differences based on ethnicity which can be interpreted as ethnic preference heterogeneity for schooling or eduction.
both find that immigrants tend to outperform native born Australians in their educational attainment. Given the interest in the immigrant experience both in the US and Germany, and the range of possible explanations for group differences in educational attainment among ethnic and racial groups, our focus is to identify differences in the educational attainment of first and second generation immigrants in Australia. We control for nonethnicity based factors and try to identify the effects of ethnicity and spillover effects such as neighborhood education levels and ethnic concentration on educational attainment.
Model
The model incorporates neighborhood effects, ethnicity based neighborhood effects along with preference heterogeneity as sources of variation in educational 
Preferences are assumed to be separable over consumption and child's human capital, where α≠β and α,β∈J.
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The individual budget constraint of a household is given by:
and Miller (1994) , who find differences in post migration investment in education based on ethnicity. 9 In our theoretical discussion, we focus on a model of constant fertility, thereby ignoring the trade-off between the quality and quantity of children, though we do include number of siblings as an explanatory variable in the reduced form estimation below. 10 This assumption suggests that immigrant parents place a different value on education than native born parents and that they may like to borrow to improve educational attainment. We maintain the assumption of imperfect credit markets for human capital investment and that this form of ethnicity based heterogeneity in the valuation of eductaional attainment manifests in different degrees of encouragement and motivation to acheive and in other non-market forms. Credit market imperfections are not of critical importance in respect of university education but can operate through their effects on high school attainment, which is the main determinant of university entry.
and implies that no credit markets exist and that the transformation technology between consumption and education is one for one.
The educational attainment of the household's child is given by:
and depends on education expenditure by the parent, ε ιϕκ , along with a range of household specific characteristics, represented by the vector x ι . It is assumed that education expenditure contributes positively to educational attainment, φ ε >0. It is assumed that the human capital production function does not contain ethnic biases.
This means that two students with identical inputs but of differing ethnicity with attain the same human capital. However, ethnic differences will manifest themselves in the inputs to the human capital production function, and lead to ethnicity driven variation in human capital attainment. The direction of the effects of factors such as x κ and x ϕκ are one of the purposes of our study and can be expected to have various signs. We expect neighbourhood quality, as measured by x κ , to have a positive effect on educational attainment, while the effects of ethnic concentration and within ethnic group interaction can have either a positive or negative effect on educational attainment, consistent with a positive role model effect or a ghetto effect which discourages educational attainment. We attempt to further decompose x ϕκ into measures of the quality and quantity of within ethnicity interaction within a neighbourhood, as in Bertrand et al (2000) , this is discussed further below.
Equilibrium
Each household's economic problem is to maximise (1) subject to the constraints given by (2) and (3) by choosing optimal levels of consumption, χ ιϕκ , and educaction expenditure, ε ιϕκ . The equilibrium of the structural model is determined once the parent's consumption and education expenditures for its child are identified.
The first order condition is given by:
which implies two sources of ethnicity based heterogeneity in educational attainment.
First is the allocation of income between consumption and education, determined by equation (4), which depends on the family's preference for human capital, in turn determined by ethnicity. This means that otherwise identical families will choose different education expenditures if they are of different ethnicity.
The second source of ethnicity-based heterogeneity is in terms of the effects of neighborhood ethnic group characteristics on the production of human capital, given by x ϕκ in equation (3). In terms of the first order condition in (4), both φ ε and consequently educational attainment, η 
Reduced Form Model
Our objective is to identify the sources of differences in the educational attainment of immigrants relative to native born individuals. This in turn, according to our model, can be attributed to individual household socioeconomic characteristics, within-neighbourhood ethnic group characteristics, average neighborhood characteristics, and ethnic preference heterogeneity. We argue that variation in secondary and tertiary education in Australia is driven by parent's demand and that supply is passive, in the sense that all parents have access to all schools. 11 If a parent cannot afford to move to a wealthier neighborhood with a better public school or if they cannot afford private school fees or university fees and expenses, we consider the problem one of credit market imperfections or wealth/income effects, rather than a problem of supply restrictions or imperfections. In the empirical analysis, these effects will appear in the coefficients on the variables that we use to proxy for income.
While we have data on ethnicity, neighborhood and household socioeconomic characteristics, information on education expenditure is not available and as a result, structural estimation is not possible.
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Instead, we use reduced form models to identify the importance of the various factors identified in the model discussed above.
A useful framework for modeling ethnic network and neighborhood effects in a reduced form context is provided by Bertrand et al (2000) , in their analysis of ethnic network effects on welfare use in the United States. They distinguish between the 'quantity' of ethnic networks -measured by the proportion of the local population that belong to a particular ethnic group -and the 'quality' of ethnic networksmeasured by the welfare knowledge and attitudes of others from the same ethnic 11 Immigrants who are permanent residents of Australia incur the same costs as citizens when accessing the public education system, while temporary residents must pay substantial fees. Residency status is not reported in the data, although given that our sample is composed of second generation immigrants and first generation immigrants who migrated as children, we expect the vast majority of immigrants to be permanent residents or Australian citizens. 12 More details on the data and estimating sample are provided below.
group in the same local area. 13 The important measure of the role of ethnic networks on welfare use in their analysis is the interaction of the quantity and quality variables.
This interaction term reflects the number of people an individual interacts with in combination with the attitudes and knowledge of these people toward welfare. The authors also emphasize the importance of including ethnic group and neighborhood fixed effects to control for unobserved or omitted variables.
Given that we are interested in educational attainment, we measure ethnic network 'quality' as the proportion of the ethnic group within a particular local area that has a university degree. Thus our reduced form estimating equations include the following terms to control for the possible impact of ethnic networks on educational attainment: density of the ethnic group in the local area population (EN), and the proportion of the local ethnic group with a degree multiplied by the density of the local ethnic group (ENED). 14 Both of these variables enter the reduced form through jk x . A set of regional or neighborhood dummy variables, k D , are included to control for broad based neighborhood effects such as systematic school quality variation by neighborhood and average education levels within neighborhoods. 15 A set of ethnic group dummy variables is also included, j D . Controlling for both ethnic and neighborhood fixed effects goes some way to addressing the issue of omitted variables that underlies the 'reflection problem' analyzed in Manski (1993) . From the earlier discussion, these ethnic group dummy variables are assumed to reflect differences across ethnic groups in preferences for education. However, we emphasize that the reduced form nature of the econometric analysis implies that 13 Bertrand et al (2000) use language rather than ancestry as their measure of 'ethnicity'. Although language is available in the AYS dataset and the Australian Census, it is characterized in the former by a relatively large number of missing values. For this reason, we use country of birth as our measure of ethnicity. One sensitivity test we conduct is to use language fluency in the Australian census (rather than country of birth) to construct our measures of ethnic networks that are then assigned to individuals in the AYS on the basis of their country of origin. 14 The ethnic network variables EN and ENED are set to zero for the native born population. 15 These controls will reflect, among other things, the proportion of the local native born population that have university degrees.
unobserved ethnic group specific factors other than preferences may also be captured by the ethnic dummy variables. Thus we use caution in interpreting the implications of the empirical results on preference heterogeneity and discuss alternative interpretations in the results section below.
We estimate a probit model for two levels of educational attainment, high school completion and enrolment in university, with the reduced forms given by:
The i x captures individual specific socioeconomic factors including educational attainment of each parent, father's occupation, number of siblings, and state and size of residence at age 14. According to the model outlined above and previous studies,
we are uncertain as to the sign of j γ . As jk x contains both ethnic density (EN) and quality adjusted ethnic density (ENED), we expect that higher ENED will have a positive effect on educational attainment and that the coefficient will be positive, however the coefficient on EN need not be positive and may be capturing effects other than education that may be passed via the ethnic network, possibly business links or other cultural factors, the educational effects of which we have no definitive a-priori prediction. In the next section, we outline the data sources and variable specification that will be used to examine the determinants of educational attainment along these dimensions.
Data and Specification of the Estimating Sample
The Australian Youth Survey is a longitudinal dataset that traces a group of 5280 men and women aged 16-18 years old in 1989 over seven years to 1996. For each year from 1990 to 1994, an additional group of around 1200 young people aged 16-17 years were added to the panel. Sample attrition in the AYS is non-trivial and has been analyzed in Miller (1995) and Heath (1999) . Heath uses the AYS data to examine neighborhood effects and educational attainment but without a focus on immigrants.
A particular advantage of the AYS dataset is the relatively detailed information on characteristics of the respondent at age 14, including region of usual residence, family structure, presence of brothers and sisters, and characteristics of the parent(s). In particular, unlike the Australian Census that only records country of origin of mother and father, the AYS contains information on both parents' country of origin, parents' educational attainment, and parents' main occupations when the respondent was 14.
Although no measure of family income is available, family permanent income should be a function of these parental characteristics. In addition, since we are looking at educational attainment, we do not make use of the panel nature of the dataset.
Given that our main focus is on the educational attainment of young people, ideally we would examine the educational outcomes at a point in time when investment in secondary and any tertiary education is likely to have been completed.
However, given the structure of the survey, sample sizes of immigrants aged in their mid 20s are too small to be useful. 16 The problem is further compounded by sample attrition that increases with years in the survey, since older people have been in the AYS longer. Our selection of the appropriate age of individuals to study is therefore guided by the trade-off between declining sample size and increasing opportunity to gain education as sample age increases. With this in mind we choose to study the probability of completing high school and the probability of being enrolled in university using the AYS sample at age 21.
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Thus for the second stage of the analysis we model the probability that an individual has either completed a degree or is currently enrolled in a tertiary institution and working towards a degree. 16 In order to be age 25 and in the AYS data, the individual must have been 18 years old in the first wave of the AYS in 1989. People joining the panel in 1990 would only be 24 in the last year of the AYS. As well, since all individuals enter the sample at age 16-18, the older the individuals are when sampled, the more likely that cohort of individuals is to suffer sample attrition.
Participation rates as defined above will obviously overstate tertiary completion rates owing to the proportion of students who do not complete their studies. (Betts and Lofstrom, 2000, model participation rates rather than completion rates in both secondary and post-secondary education.) 18 We define immigrants to be both first generation immigrants (people born overseas) and second generation immigrants (people born in Australia to parents born overseas). To ensure that all immigrants have at least some Australian school experience prior to making their education decisions, we omit from the sample foreign-born individuals who arrived in Australia after the age of 14. Thus we are considering only Australian secondary school and tertiary qualifications. To allow for the possibility that immigrants arriving as teenagers may face greater difficulties in social assimilation compared to second generation immigrants born in Australia, we include two dummy variables. The first takes the value 1 if the immigrant was born overseas and migrated as a child aged 9 or less, and the second takes the value 1 if the immigrant migrated as a child aged 10 to 14. (The default group is the set of second generation immigrants.)
We define an immigrant's ethnic group according to his or her father's country/region of origin so that for example an Australian born person whose father was born in Italy will be classified as Italian for the purpose of computing neighborhood ethnic densities. We omit people born overseas to Australian parents, as well as people born in Australia with a father born overseas and a mother born in Australia. Also since the links between parental characteristics and educational attainment are one of our main issues of interest, we include in the sample only those individuals who reported living with both parents at age 14. Weights are included in the AYS and are used in estimation to allow our sample to be representative of the In the analysis that follows, we restrict our attention to immigrants from nonEnglish speaking (NESB) countries, and omit immigrants from English speaking background regions from the sample. It seems quite likely that the importance of ethnic networks to educational attainment is less likely to be a factor for people from these areas. Social and economic assimilation is less problematic given the broad similarities between destination and origin countries, in particular language spoken.
Descriptive Statistics
Further, people from the United Kingdom make up about 70% of the ESB sample and a large proportion of the native born Australian population have ancestors originating from the UK. Thus, the potential role of ethnic networks distinct from the native population to affect education decisions is less obvious. 23 For these reasons, we omit ESB immigrants from the sample. 21 Although sample sizes in the AYS are not large, average rates of educational attainment are broadly comparable to those available from the Australian 1996 Census. 22 These are more likely to be omitted responses rather than early retirees from the labour force as there is a separate category included in the survey defined as "no occupation" that is a very small proportion of the sample. Along with the inclusion of a separate dummy variable for this category, we also experiment with alternatives such as deleting them from the sample and classifying them as laborers.
The main results are robust to these alternatives. 23 This is less true for immigrants from South Africa and the Pacific Islands part of Oceania; however small sample sizes preclude us from considering these immigrants separately.
Results

High School Completion
Given the high proportion of immigrants (particularly immigrants of Asian origin) completing high school, combined with relatively small sample sizes for some ethnic groups, we combine data for men and women and estimate pooled regression results after including a dummy variable for gender. As a preliminary benchmark, we first estimate a Probit model on the probability of high school completion that includes as its only immigrant controls dummy variables for whether the person is an immigrant from Asia or an immigrant from Europe. The regressions also include a set of region-specific dummy variables. Immigrants from Asia are found to be 19% more likely to complete high school than comparable native-born persons, while immigrants from Europe are found to be 10% more likely to complete high school. In both cases, these marginal effects are significantly different from zero at the 5% level. 24 Thus in keeping with much of the existing literature, we find that first and second generation immigrants to Australia are relatively more likely to complete high school than their native born counterparts; see for example Miller and Volker (1989) .
The econometric results for the main specifications with network controls are divided into two categories: (i) the economic and demographic variables typically used in educational attainment predictions, such as parents' occupation, education and number of siblings; and (ii) the ethnic neighborhood effects variables, related to region of origin. Standard errors are robust to heterogeneity that may arise from the grouped structure of the neighborhood variables (see Moulton, 1986) . Results for the first set of variables generally accord with expectations and are reported in Appendix 24 Full results of these benchmark regressions are available from the authors on request.
2. 25 When the father was employed in a blue-collar occupation (tradesperson, plant and machine operator, laborer), the individual is significantly less likely to finish high school than if his or her father was in the default occupation of salesperson. Parents' educational attainment is also important: individuals are more likely to finish high school if either parent has a university degree. Finally, larger numbers of brothers and sisters in the family reduce the probability of finishing high school.
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The results relating to the role of ethnic networks are reported in Table 2 . For brevity, ethnic dummy variables and region dummy variables are not reported. In the first column of Table 2 we report results for the base specification that assumes common effects of ethnic networks on immigrants from all regions. Higher concentrations of immigrants of particular ethnic groups are associated with significantly greater probability that a given immigrant completes high school.
However, while the measure of ethnic network 'quality' is positive, it is not significant at conventional levels.
In columns 2 and 3, we allow separate ethnic network effects for immigrants from Asia and immigrants from Europe. Overall, these ethnic network variables are jointly significantly different from zero (p-value 0.0005), and the network variables for Asian immigrants are also jointly significantly different from zero (p-value 0.035).
The results are broadly consistent with the ethnic social capital arguments in the literature: the larger and better the quality of an Asian or European community in a region, the stronger are the positive external effects that raise the probability of high school completion. Asian immigrants are found to be more likely to complete high school when the interaction of degree concentration of the ethnic group and the concentration of the ethnic group in the local area is larger. Thus, in the terminology 25 Other regressors included in the estimation but not reported in Table 2 or the Appendix are state and size of residence (capital city, other city, town, rural) when the respondent was 14, and a set of year dummy variables for the relevant survey year of each person. Although mother's occupation when the individual was aged 14 is available, a large number of missing values precluded its use in estimation.
of Bertrand et al (2000) , higher ethnic network quality increases the high school completion rate of Asian immigrants. In contrast, high school completion rates of European immigrants depend positively on the ethnic concentrations of particular European groups, but not on the proportion of those groups that have a university degree.
It is also notable that even after controlling for observable socio-economic characteristics, neighborhood effects, and ethnic networks, the set of ethnic group dummy variables are jointly significant (p-value 0.001). In addition, though not reported, individual coefficient estimates are either positive and individually significant or poorly determined, but not negative and significant. This indicates that unobserved effects specific to particular ethnic groups are important determinants of the probability that a person finishes high school. One source of unobserved heterogeneity, consistent with our theoretical model, is a stronger preference for education for some ethnic groups.
University Enrollments
In this section, we use the same empirical framework to estimate the determinants of university participation for first and second generation immigrant men and women. Sufficient sample sizes of university participants and nonparticipants allow us to estimate the model separately for men and women. Again as a preliminary benchmark, we estimate a specification with only broad region of origin immigrant controls. As with the results for high school completion, immigrant men and women from Asia are 17% and 24% more likely to be enrolled in university than comparable native born men and women. For immigrants from Europe, women are 14% more likely to be enrolled in university, but university participation for European men is not significantly different from their native born counterparts. 26 The marginal effects reported in Table 3 are computed for a hypothetical person with characteristics
For the specifications with network controls, we again divide the main results into two sections. Coefficient estimates not related to ethnic networks are included in Appendix 2 and generally accord with expectations. Young women are more likely to be at university when their fathers were in white-collar and professional occupations, and when their father or mother has tertiary qualifications. Young men are less likely to be at university when their fathers were in blue-collar occupations, and more likely to be at university when their father or mother has tertiary qualifications.
We report three sets of results related to ethnic networks in Table 3 . As can be seen from columns 1 and 4 of Table 3 , there are no significant network effects when a common relationship is assumed between ethnic networks and university enrollment across immigrants from all areas. However, when the network effects are interacted with dummy variables for broad region of origin, a different pattern emerges. For women, the results are similar to those reported in Table 2 -it is the interaction of ethnic density within the local area combined with the degree density within the ethnic group that affects the likelihood that a female immigrant from Asia is at university. In addition, there are no significant network effects for female immigrants from Europe. Finally, the set of ethnic dummy variables are again jointly significant, and individual ethnic group dummy variables are either positive and significant or poorly determined.
For men, the econometric results are weaker. Based on the preferred specification, immigrants from Asia are more likely to be enrolled at University when there is a higher concentration of people from their ethnic group in their local area, but the measure of network quality is not significant. Interestingly, the probability that a European immigrant is in university is lower when there is a higher concentration of people from his ethnic group in the local area. However, both results are significant only at the 10% level. As with the results for high school completion, equal to the average values of the other variables.
there are significant differences across ethnic groups in the probability of enrollment in university, even after controlling for socio-economic characteristics and neighborhood effects. As before, these variables are either positive and significant or poorly determined, and so may indicate greater preferences for university education on the part of some ethnic groups, ceteris paribus.
A useful extension for the analysis of male educational attainment arises from the fact that those individuals who are not enrolled in university consist of two distinct groups -people not possessing or engaged in any post-secondary education, and people possessing or enrolled in some sort of post-secondary non-degree program (such as a graduate diploma or trade certificate). We can extend the analysis to consider three educational choices via Multinomial Logit estimation.
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Results relating to the ethnic network variables are reported in Table 4 . Columns 1-3 present results corresponding to the determinants of educational choices of participation in university relative to the base category (high school education or less). Columns 4-6 present results corresponding to the determinants of participation in other postsecondary education, relative to the base category. In columns 1 and 4 that relate to the base specification, we find evidence that the 'quality' of the local ethnic networks is a significant determinant of an immigrant male's post secondary educational status.
Increases in local ethnic density times concentration of degree holders in the ethnic group are associated with a greater probability of participation in both university and other post-secondary education. This effect is obscured in the probit regressions since people with post secondary education and high school or less are pooled.
When we allow for separate effects by broad region of origin (columns 2 and 5)
we find these results are particularly pronounced for men of European origin. For immigrant men from Asia, the signs of the coefficient estimates are positive but the estimates are poorly determined and not jointly significantly different from zero.
Given the small sample size for Asian immigrants who have high school education or less, these results should be viewed with caution.
Discussion and Conclusions
Given the fundamental role that education plays in a person's future labor market experiences, understanding the determinants of an individual's educational choices and decisions has a wide range of policy implications. This is particularly relevant for immigrants since measures of the labor market success of immigrants are often part of a more general evaluation of the success of a country's immigration policies. The educational attainment of immigrants is difficult to reconcile with their circumstances and can often contradict intuition. A better understanding can also guide education policy, not only for minority groups but potentially for the whole population.
In this paper we identify three main sets of factors that can affect the educational attainment of immigrants; (i)Socio-economic environment, (ii) Neighborhood effects, and (iii) Country or ethnicity-specific but unobserved effects, including preferences for education. A static general equilibrium framework incorporating these three factors is proposed, and a reduced form model is estimated. We find evidence that each set of factors plays a significant role in a person's decisions about education.
First, we find that the father's occupation and both parents' education levels are important determinants of the educational attainment of their children, as is the number of siblings present in the household.
Second, we find that the concentration of immigrants with university degrees interacted with the concentration of people of a person's ethnic group also affect the education decision of some immigrants in a way that is broadly consistent with other related research. It appears that the 'quality' of the ethnic network -in terms of degree concentration -positively affects the likelihood that an immigrant from Asia 27 A similar extension for women revealed no new insights compared to what is reported in earlier completes high school and enrolls in university. One upshot of this result is that there are some positive spillovers that arise from higher concentrations of immigrants in a particular area, but the magnitude of these spillovers is very much dependent on the concentration of degree holders in that ethnic group and region.
Third, we find that after controlling for these observable determinants of educational choice, there remain significant differences in the determinants of educational attainment by immigrant group that are driven by important but unobserved factors. Immigrants from some non-English speaking regions remain significantly more likely to complete high school and enroll in university compared with second generation Australians. One interpretation is that the families of first and second generation immigrants from some non-English speaking countries display significantly different preferences for secondary and tertiary education compared to native born Australians. 
